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(67)  Anair conditioner is provided. The air condition-
er, which comprises a compressor, an outdoor heat ex-
changer, an indoor heat exchanger, a four-way valve, an
accumulator, and an oil separator, and cools or heats a
room by circulating a refrigerant. The air conditioner com-
prises a first block which is disposed on a first channel
of the refrigerant between the oil separator and the

four-way valve, and the first block is modular and includes
a plurality of first control parts, and a second block which
is disposed on a second channel of the refrigerant be-
tween the outdoor heat exchanger and the indoor heat
exchanger, and the second block is modular and includes
a plurality of second control parts.
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Description

[0001] Apparatuses and methods consistent with ex-
emplary embodiments relate to an air conditioner, and
more particularly, to an air conditioner provided with a
modularized block.

[0002] Air conditioners are devices for cooling or heat-
ing a room by circulating a refrigerant between an indoor
unit and an outdoor unit. In order to cool or heat, a refrig-
eration cycle is typically applied.

[0003] The outdoor unit of such an air conditioner in-
cludes a plurality of parts, such as a compressor, an oil
separator, an accumulator, a four-way valve, an expan-
sion valve, a check valve, a solenoid valve, etc., and
these parts are connected with one another by means of
a pipe. In this case, each of the parts receives a vibration
of the compressor from the pipe directly or indirectly and
thus vibrates. Therefore, the parts have their respective
natural frequencies, and, if the parts have the same nat-
ural frequency, there is a problem that the pipe is broken
due to a resonance phenomenon.

[0004] A related-art method for preventing a pipe from
being broken by minimizing such a resonance phenom-
enon is elongating the pipe connecting each part and
configuring the pipe complexly. In addition, a welding op-
eration is required to connect the pipe and the parts and
a working space for the welding operation is required.
Therefore, there is a problem that the size of the outdoor
unit increases.

[0005] Therefore, there is a limit to the size of the us-
able compressor due to an unnecessary space occupied
by the pipe in the outdoor unit, and thus there is a limit
to cooling and heating efficiency.

[0006] One or more exemplary embodiments may
overcome the above disadvantages and other disadvan-
tages not described above. However, it is understood
that one or more exemplary embodiment are not required
to overcome the disadvantages described above, and
may not overcome any of the problems described above.
[0007] One or more exemplary embodiments provide
an air conditioner which has inner parts of an outdoor
unit modularized, thereby preventing a pipe from being
broken by a resonance phenomenon occurring in the out-
door unit.

[0008] One or more exemplary embodiments also pro-
vide an air conditioner which can omit a pipe by modu-
larizing inner parts of an outdoor unit, guarantee an inner
space of the outdoor unit, and thus reduce the size of the
outdoor unit, or can improve performance using a large-
size compressor in the guaranteed space.

[0009] Accordingtoan aspectofanexemplary embod-
iment, there is provided an air conditioner which includes
a compressor, an oil separator, a four-way valve, an out-
door heat exchanger, an indoor heat exchanger, and an
accumulator, and the air conditioner cools or heats a
room by circulating a refrigerant. The air conditioner may
include a first block which is disposed on a first channel
of the refrigerant between the oil separator and the four-
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way valve, and the first block is modular and includes a
plurality of first control parts , and a second block which
is disposed on a second channel of the refrigerant be-
tween the outdoor heat exchanger and the indoor heat
exchanger, and the second block is modular and includes
a plurality of second control parts.

[0010] The first block may include a first housing hav-
ing a part of the plurality of first control parts fixed outside
the first housing, and having other parts of the plurality
of first control parts fixed disposed inside the firsthousing.
[0011] The first housing may have a plurality of first
communication parts protruding outside to communicate
with the plurality of first control parts, and a part of the
plurality of first control parts may be fixed to a part of the
plurality of first communication parts by welding.

[0012] The plurality of first control parts nay include at
least one of a first check valve, a first solenoid valve, a
high-pressure switch, and a high-pressure sensor.
[0013] The second block may include a second hous-
ing having a part of the plurality of second control parts
fixed outside the second housing, and having other parts
disposed inside the second housing.

[0014] The secondhousing may have a plurality of sec-
ond communication parts protruding outside the second
housing to communicate with the plurality of second con-
trol parts, and a part of the plurality of second control
parts may be fixed to a part of the plurality of second
communication parts by welding.

[0015] The plurality of second control parts may in-
clude at least one of a second check valve, a filter, a
subcooler, a sub-expansion valve, a second solenoid
valve, a third solenoid valve, and an outdoor expansion
valve.

[0016] The air conditioner may further include a third
block which is disposed on a third channel of the refrig-
erant between the accumulator and the compressor, the
third block being modular and having a plurality of third
control parts.

[0017] The third block may include a third housing hav-
ing the plurality of third control parts fixed outside.
[0018] The third housing may have a plurality of third
communication parts protruding outside the third housing
to communicate with the plurality of third control parts,
and the plurality of third control parts may be fixed to the
plurality of third communication parts by welding.
[0019] The plurality of third control parts may include
at least one of a low-pressure sensor and a fourth sole-
noid valve.

[0020] The compressor may be provided in plural
number, plural oil separators may be provided to corre-
spond with plural compressors, and the oil separator and
the accumulator may be fixed to each other and move in
one body.

[0021] The oil separator may be fixed to the accumu-
lator by a bracket to be at a distance from the accumu-
lator.

[0022] According to an aspect of another exemplary
embodiment, there is provided an air conditioner which
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includes a compressor, an oil separator, a four-way
valve, an outdoor heat exchanger, an indoor heat ex-
changer, and an accumulator, and cools or heats a room
by circulating a refrigerant. The air conditioner includes
a single block having a first refrigerant channel between
the oil separator and the four-way valve, a second refrig-
erant channel between the outdoor heat exchanger and
the indoor heat exchanger, and a third refrigerant channel
between the accumulator and the compressor, wherein
the block is modular and the block includes a plurality of
control parts.

[0023] The block may include a housing, the housing
may have a plurality of communication parts protruding
to the outside to communicate with a part of the plurality
of control parts, and a part of the plurality of control parts
may be fixed to the communication parts by welding.
[0024] The other control parts may be disposed in the
housing.

[0025] A refrigerant passing through the first refriger-
ant channel may have a higher temperature than that of
a refrigerant passing through the second refrigerant
channel, and the refrigerant passing through the second
refrigerant channel may have a higher temperature than
that of a refrigerant passing through the third refrigerant
channel.

[0026] The compressor is provided in plural number,
and plural oil separators may be provided to correspond
with plural compressors, and the oil separators may be
fixed at a distance from the accumulator.

[0027] The above and other aspects, features, and ad-
vantages of certain embodiments of the present disclo-
sure will be more apparent from the following description
taken in conjunction with the accompanying drawings, in
which:

FIG. 1 is a block diagram showing an air conditioner
according to an exemplary embodiment;

FIG. 2 is a perspective view showing a first block
shown in FIG. 1;

FIG. 3 is a cross section view taken along line A-A
of FIG. 2;

FIG. 4 is a perspective view showing a second block
shown in FIG. 1;

FIG. 5 is a perspective view showing the second
block of FIG. 4, as viewed from the opposite direc-
tion;

FIG. 6 is a cross section view taken along line B-B
of FIG. 4;

FIG. 7 is a perspective view showing a third block of
FIG. 1;

FIG. 8 is a perspective view showing the third block
of FIG. 7 as viewed from the opposite direction; and
FIG. 9 is a front view showing a plurality of oil sep-
arators and an accumulator of FIG. 1 which are fixed
to each other by means of a bracket.

[0028] Reference will now be made in detail to the em-
bodiments of the present invention, examples of which
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are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout.
[0029] Hereinafter, an air conditioner 1 according to
exemplary embodiments will be described in greater de-
tail with reference to the accompanying drawings. In the
following description, well-known functions or construc-
tions are not described in detail since they would obscure
the invention in unnecessary detail. In addition, for the
easy understanding of the present disclosure, the ac-
companying drawings are not illustrated according to a
real scale, and the dimension of some elements may be
illustrated exaggeratively.

[0030] ReferringtoFIG. 1, the air conditioner 1 accord-
ing to an exemplary embodiment includes a compressor
10, an oil separator 20, a four-way valve 30, an outdoor
heat exchanger 40, an indoor heat exchanger 50, an ac-
cumulator 60, and first to third blocks 100, 200, and 300.
Herein, the flow direction of a refrigerant is illustrated by
arrows, but this flow of the refrigerant is illustrated on the
assumption that a cooling operation is performed. It is
obvious to a person skilled in the art that, when the flow
of the refrigerant is changed in the four-way valve 30,
heating is possible. In addition, the outdoor unit of the air
conditioner 1 includes only the compressor 10, the oil
separator 20, the four-way valve 30, the outdoor heat
exchanger 40, and the accumulator 60.

[0031] The compressor 10 receives the refrigerant in
a low-pressure and low-temperature state from the ac-
cumulator 60, which will be described later, and com-
presses the refrigerant to be in a high-pressure and high-
temperature state. The compressor 10 involves a strong
vibration when being driven, and thus vibrates the other
parts provided in the air conditioner 1 due to this vibration.
[0032] Although the air conditioner 1 which is provided
with two compressors 10 like a typical large-size air con-
ditioner is illustrated in the present exemplary embodi-
ment, only a single compressor 10 may be provided when
necessary or three or more compressors 10 may be pro-
vided. When a plurality of compressors 10 are provided,
only some of the plurality of compressors 10 may be driv-
en or all of the compressors 10 may be driven according
to the degree of cooling and heating.

[0033] The oil separator 20 filters the oil included in the
high-pressure and high-temperature refrigerant dis-
charged from the compressor 10, and moves the refrig-
erant back to the compressor 10. The oil is used to facil-
itate the driving of the compressor 10. In addition, when
a plurality of compressors 10 are provided, the same
number of oil separators 20 as the compressors may be
provided. Thus, in the present exemplary embodiment,
two oil separators 20 are provided to correspond to the
two compressors 10. The oil separator 20 and the com-
pressor 10 are connected with each other via a pipe.
[0034] The four-way valve 30 receives the high-pres-
sure and high-temperature refrigerant discharged from
the oil separator 20, and adjusts the channel of the re-
frigerant so as to discharge the high-pressure and high-
temperature refrigerant toward the outdoor heat ex-
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changer 40 during a cooling operation, and discharge
the high-pressure and high-temperature refrigerant to-
ward the indoor heat exchanger 50 during a heating op-
eration. The four-way valve 30 is connected with a pipe
for discharging, toward the accumulator 50, the low-pres-
sure and low-temperature refrigerant which has per-
formed the cooling or heating operation and then has
returned.

[0035] During the cooling operation, the outdoor heat
exchanger 40 allows the high-pressure and high-temper-
ature refrigerant flowing from the four-way valve 30 to
pass therethrough, and discharges heat toward the out-
side. On the other hand, during the heating operation,
the outdoor heat exchanger 40 allows the low-pressure
and low-temperature refrigerant passing through the in-
door heat exchanger 50 and an outdoor expansion valve
70, which will be described later, to flow thereinto and
pass therethrough, and absorbs heat from the outside.
[0036] During the cooling operation, the indoor heat
exchanger 50 allows the low-pressure and low-temper-
ature refrigerant passing through the outdoor heat ex-
changer 40 and an indoor expansion valve (not shown)
to flow thereinto and pass therethrough, and absorbs
heat from the inside. On the hand, during the heating
operation, the indoor heat exchanger 50 allows the high-
pressure and high-temperature refrigerant flowing from
the four-way valve 30 to pass therethrough and discharg-
es heat toward the inside.

[0037] The accumulator 60 allows the low-pressure
and low-temperature refrigerant passing through the out-
door heat exchanger 40 or the indoor heat exchanger 50
to flow thereinto through the four-way valve 30, and dis-
charges the low-pressure and low-temperature refriger-
ant toward the compressor 10.

[0038] In this case, when the refrigerant flowing into
the compressor 10 is mixed with a liquid refrigerant, the
compressor 10 may suffer from a defect, and thus the
refrigerant is divided into a liquid refrigerant and a gas-
eous refrigerant in the accumulator 60. Accordingly, the
liquid refrigerant does not flow into the compressor 10
and only the gaseous refrigerant flows into the compres-
sor 10. The capacity of the accumulator 60 is provided
in proportion to the amount of refrigerant flowing in the
air conditioner.

[0039] Since the compressor 10, the oil separator 20,
the four-way valve 30, the outdoor heat exchanger 40,
the indoor heat exchanger 50, and the accumulator 60
described above are well known, a detailed description
thereof is omitted.

[0040] Referring to FIGs. 2 and 3, a first block 100 is
disposed on the channel of the refrigerant between the
oil separator 20 and the four-way valve 30, and includes
a first housing 110 and first control parts 130.

[0041] The first housing 110 includes a first inflow part
111, afirst discharge part 112, and first communication
parts 113, 114 and 115 (113-115).

[0042] The firstinflow part 111 is a part through which
the refrigerant discharged from the oil separator 20 flows
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in, and the first discharge part 112 is a part through which
the flowing refrigerant is discharged toward the four-way
valve 30. The oil separator 20 may be provided as many
as the number of compressors 10, and thus, when a plu-
rality of compressors 10 are provided, the first inflow part
111 may be provided in plural number. Accordingly, since
the two compressors 10 and the two oil separators 20
are provided in the present exemplary embodiment, two
first inflow parts 111 are provided.

[0043] The first control parts 130, which are disposed
onthe channel of the refrigerant between the oil separator
20 and the four-way valve 30, are connected and fixed
to the first communication parts 113-115, and the first
communication parts 113-115 include a high-pressure
switch communication part 113, a high-pressure sensor
communication part 114, and a first solenoid valve com-
munication part 115. The first communication parts
113-115 will be explained along with the first control parts
130 connected thereto.

[0044] The first inflow part 111 and the first discharge
part 112 may be connected to a pipe where the refrigerant
flows by welding, and the first communication parts
113-115 may be connected with the first control parts
130 by welding. Since each part is securely fixed to the
first housing 110 by welding, the first block 100 moves
in one body.

[0045] In this case, the welding requires a high tem-
perature and thus a damage and deformation may occur
on parts except for the part requiring the welding. There-
fore, the first inflow part 111, the first discharge part 112,
and the first communication parts 113-115 protrude to
the outside of the first housing 110, and an area contact-
ing a high temperature may be minimized. In addition,
an unnecessary part 121 except for the pipe where the
refrigerant flows may be removed when the first housing
110 is manufactured, so that the part contacting the high
temperature can be minimized.

[0046] The first control parts 130 include a first check
valve 131, a high-pressure switch 132, a high-pressure
sensor 133, and a first solenoid valve 134.

[0047] The first check valve 131 allows the high-pres-
sure and high-temperature refrigerant flowing from the
oil separator 20 to be discharged only toward the four-
way valve 30, and prevents backflow in the opposite di-
rection. The first check valve 131 is fixedly disposed on
the channel connecting the first inflow part 111 and the
first discharge part 112 inside the first housing 110.
[0048] When the pressure of the high-pressure and
high-temperature refrigerant flowing from the oil separa-
tor 20 exceeds a predetermined pressure, the high-pres-
sure switch 132 stops driving the air conditioner 1. Such
a high-pressure switch 132 is fixedly connected to the
high-pressure switch communication part 113.

[0049] The high-pressure sensor 133 measures the
pressure of the high-pressure and high-temperature re-
frigerant flowing from the oil separator 20 and controls
the driving of the compressor 10. Such a high-pressure
sensor 133 is fixedly connected to the high-pressure sen-
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sor communication part 114.

[0050] When the compressor 10 is frozen by an exter-
nal temperature, a problem may arise in the driving of
the compressor 10. To prevent this, the first solenoid
valve 134 is provided to selectively discharge the high-
temperature refrigerant from the first block 100 to a third
block 300, which will be described later. Such a first so-
lenoid valve 134 is fixedly connected to the first solenoid
valve communication part 115.

[0051] Since the first check valve 131, the high-pres-
sure switch 132, the high-pressure sensor 133, and the
first solenoid valve 134 described above are well known,
a detailed description thereof is omitted.

[0052] Referring to FIGs. 4 to 6, a second block 200 is
disposed on the channel of the refrigerant between the
outdoor heat exchanger 40 and the indoor heat exchang-
er 50, and includes a second housing 210 and second
control parts 230.

[0053] The second housing 210 includes a first inflow
and outflow part 211, a second inflow and outflow part
212, and second communication parts 213a-d, 214a-b,
215, 216, 217a-b (213a-217b).

[0054] The first inflow and outflow part 211 is a part
through which the refrigerant discharged from the out-
door heat exchanger 40 flows in during the cooling op-
eration, and through which the refrigerant flowing from
the indoor heat exchanger 50 is discharged toward the
outdoor heat exchanger 40 during the heating operation.
[0055] The second inflow and outflow part212is a part
through which the refrigerant flowing from the outdoor
heat exchanger 40 is discharged toward the indoor heat
exchanger 50 during the cooling operation, and through
which the refrigerant discharged from the indoor heat ex-
changer 50 flows in during the heating operation.
[0056] The second control parts 230, which are dis-
posed on the channel of the refrigerant between the out-
door heat exchanger 40 and the indoor heat exchanger
50, are connected and fixed to the second communica-
tion parts 213a-217b, and the second communication
parts 213a-217b include subcooler communication parts
213a-213d, sub-expansion valve communication parts
214a, 214b, a second solenoid valve communication part
215, a third solenoid valve communication part 216, and
external expansion valve communication parts 217a,
217b. The second communication parts 213a-217b will
be explained along with the second control parts 230
connected thereto.

[0057] The first inflow and outflow part 211 and the
second inflow and outflow part 212 may be connected to
a pipe where the refrigerant flows by welding, and the
second communication parts 213a-217b may be con-
nected with the second control parts 230 by welding.
Since each part is securely fixed to the second housing
210 by welding, the second block 200 moves inone body.
[0058] However, in order to prevent a damage and de-
formation from occurring on parts of the second housing
210 except for the part requiring the welding as in the
case of the first block 100, the first inflow and outflow part

10

15

20

25

30

35

40

45

50

55

211, the second inflow and outflow part 212, and the sec-
ond communication parts 213a-217b protrude to the out-
side of the second housing 210, and an area contacting
a high temperature may be minimized. In addition, un-
necessary parts 221-223 except for the pipe where the
refrigerant flows may be removed from the second hous-
ing 210.

[0059] The second control parts 230 include a second
check valve 231, a filter 232, a subcooler 233, a sub-
expansion valve 234, a second solenoid valve 235, a
third solenoid valve 236, and an external expansion valve
237.

[0060] The second check valve 231 allows the high-
pressure refrigerant flowing from the outdoor heat ex-
changer 40 to be discharged only toward the indoor heat
exchanger 50 during the cooling operation, and prevents
backflow in the opposite direction. The second check
valve 231 is fixedly disposed on the channel connecting
the first inflow and outflow part 211 and the second inflow
and outflow part 212 inside the second housing 210.
[0061] Thefilter 232 is fixedly disposed on the channel
connecting the first inflow and outflow part 211 and the
second inflow and outflow part 212 inside the second
housing 210 in order to remove impurities from the re-
frigerant flowing from the outdoor heat exchanger 40 or
the indoor heat exchanger 50.

[0062] The subcooler 233 increases the cooling effi-
ciency by further reducing the temperature of the refrig-
erant. The subcooler 233 is fixedly connected to the sub-
cooler communication parts 213a-213d.

[0063] In this case, the flow of the refrigerant during
the cooling operation is as follows. First, the refrigerant
flows into the subcooler 233 from the second housing
210 through a first subcooler communication part 213a.
[0064] Thereafter, the refrigerant is supercooled and
then flows back to the second housing 210 through a
second subcooler communication part 213b, and most
of the refrigerant is discharged toward the indoor heat
exchanger 50 through the second inflow and outflow part
212,

[0065] However, a small amount of refrigerant is dis-
charged through a first sub-expansion valve communi-
cation part 214a and flows into the sub-expansion valve
234, and the refrigerant expanded in the sub-expansion
valve 234 flows back to the second housing 210 through
asecond sub-expansion valve communication part 214b.
[0066] Thereafter, the refrigerant flowing back to the
subcooler 233 through a third subcooler communication
part 213c is cooled and then returns to the second hous-
ing 210 through a fourth subcooler communication part
213d.

[0067] The refrigerant flowing in this way is selectively
transmitted to the accumulator 60 through the second
solenoid valve 235 and thus reduces the proportion of
the liquid refrigerant existing in the accumulator 60.
[0068] In addition, the refrigerant flowing back to the
second housing 210 through the fourth subcooler com-
munication part 213d is selectively transmitted to the
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compressor 10 through the third solenoid valve 236,
thereby cooling the overheated compressor 10 or warm-
ing the frozen compressor 10.

[0069] The sub-expansion valve 234 expands only a
small amount of refrigerant before the refrigerant passing
through the subcooler 233 is discharged toward the in-
door heat exchanger 50 through the second inflow and
outflow part 212, and discharges the refrigerant toward
the second and third solenoid valves 235, 236.

[0070] One end of the sub-expansion valve 234 is fix-
edly connected to the first sub-expansion valve commu-
nication part 214a. However, the other end of the sub-
expansion valve 234 has a shape and a length such that
it cannot be directly connected to the second sub-expan-
sion valve communication part 214b, and thus an addi-
tional pipe is used to connect the short part. Therefore,
one end of the additional pipe is fixedly connected to the
second sub-expansion valve communication part 214b
and the other end is fixedly connected to the sub-expan-
sion valve 234.

[0071] The second solenoid valve 235 selectively
transmits the refrigerant flowing in through the fourth sub-
cooler communication part 213d to the accumulator 60
as described above. The second solenoid valve 235 is
fixedly connected to the second solenoid valve commu-
nication part 215.

[0072] The third solenoid valve 236 selectively trans-
mits the refrigerant flowing in through the fourth subcool-
er communication part 213d to the compressor 10 as
described above. The third solenoid valve 236 is fixedly
connected to the third solenoid valve communication part
216.

[0073] The third solenoid valve 236 and the third sole-
noid valve communication part 216 may be provided as
many as the number of compressors 10. Therefore, when
a plurality of compressors 10 are provided, the third so-
lenoid valve 236 and the third solenoid valve communi-
cation part 216 are also provided in plural number. Since
the two compressors 10 are provided in the present ex-
emplary embodiment, two third solenoid valves 236 and
two third solenoid valve communication parts 216 are
provided.

[0074] The external expansion valve 237 expands the
refrigerant flowing from the indoor heat exchanger 50
during the heating operation. Specifically, the refrigerant
flowing from the indoor heat exchanger 50 flows into the
second housing 210 through the first subcooler commu-
nication part 213a. Thereafter, the refrigerant does not
move through the path where the refrigerant has flowed
during the cooling operation due to the presence of the
second check valve 231, and flows into the external ex-
pansion valve 237 through a first external expansion
valve communication part217a, and the refrigerant pass-
ing through the external expansion valve 237 returns to
the second housing 210 through the second external ex-
pansion valve communication part 217b.

[0075] One end of the external expansion valve 237 is
fixedly connected to the first external expansion valve
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communication part 217a protruding to the outside of the
second housing. However, the other end of the external
expansion valve 237 has a shape and a length such that
it cannot be directly connected to the second external
expansion valve communication part 217b, and thus an
additional pipe is used to connect the short part. There-
fore, one end of the additional pipe is fixedly connected
to the second external expansion valve communication
part 217b and the other end is fixedly connected to the
external expansion valve 237.

[0076] On the other hand, an internal expansion valve
(not shown) for expanding the refrigerant during the cool-
ing operation is provided in the indoor unit, and thus a
detailed description thereof is omitted.

[0077] Sincethe second checkvalve 231, the filter232,
the subcooler 233, the sub-expansion valve 234, the sec-
ond solenoid valve 235, and the third solenoid valve 236,
and the external expansion valve 237 described above
are well known, a detailed description thereof is omitted.
[0078] Referring to FIGs. 7 and 8, a third block 300 is
disposed on the channel of the refrigerant between the
accumulator 60 and the compressor 10, and includes a
third housing 310 and third control parts 330.

[0079] The third housing 310 includes a second inflow
part 311, a second discharge part 312, third communi-
cation parts 313, 314, and connection parts 315, 316.
[0080] The second inflow part 311 is a part through
which the refrigerant discharged from the accumulator
60 flows in, and the second discharge part 312 is a part
through which the flowing refrigerant is discharged to-
ward the compressor 10. In this case, since the compres-
sor 10 may be provided in plural number, the second
discharge part 312 may be provided in plural number as
many as the number of compressor 10. Since the two
compressors 10 are provided in the present exemplary
embodiment, two second discharge parts 312 may be
provided.

[0081] The third control parts 330, which are disposed
on the channel of the refrigerant between the accumula-
tor 60 and the compressor 10, are connected and fixed
to the third communication parts 313, 314, and the third
communication parts 313, 314 include a low-pressure
sensor communication part 313 and a fourth solenoid
valve communication part 314. The third communication
parts 313, 314 will be explained along with the third con-
trol parts 330 connected thereto.

[0082] The connection parts 315, 316 include a first
capillary tube connection part 315 to which a first capillary
tube 333 communicating with the first block is connected
and fixed, and a second capillary tube connection part
316 to which a second capillary tube 334 communicating
with the oil separator 20 is connected and fixed.

[0083] In this case, when a plurality of compressors 10
are provided, the oil separator 20 is provided as many
as the number of compressors 10. Therefore, the second
capillary tube connection part 316 is also provided in plu-
ral number as many as the number of oil separators 20.
Since the two oil separators 20 are provided in the
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present exemplary embodiment, two second capillary
tube connection parts 316 are provided.

[0084] The second inflow part 311 and the second dis-
charge part 312 may be connected to a pipe where the
refrigerant flows by welding, and the third communication
parts 313, 314 may be connected with the third control
parts 330 by welding. The connection parts 315, 316 may
be connected with the first and second capillary tubes
333, 334 by welding. The third block 300 moves in one
body by the welding.

[0085] However, in order to prevent a damage and de-
formation from occurring on parts of the third housing
310 except for the part requiring the welding as in the
case of the first and second blocks, the second inflow
part 311, the second discharge part 312, the third com-
munication parts 313, 314, and the connection parts 315,
316 protrude to the outside of the third housing 310. In
addition, an unnecessary part 321 except for the pipe
where the refrigerant flows may be removed from the
third housing 310 when the third housing 310 is manu-
factured.

[0086] The third control parts 330 include a low-pres-
sure sensor 331 and a fourth solenoid valve 332.
[0087] The low-pressure sensor 331 measures the
pressure of the low-pressure refrigerant flowing from the
accumulator 60 and controls the driving of the compres-
sor 10. The low-pressure sensor 331 is fixedly connected
to the low-pressure sensor communication part 313.
[0088] The fourth solenoid valve 332 selectively dis-
charges the oil, which has been separated from the re-
frigerant and stored in the lower portion of the accumu-
lator 60, toward the compressor 10. The fourth solenoid
valve 332 is fixedly connected to the fourth solenoid valve
communication part 314.

[0089] Since the low-pressure sensor 331 and the
fourth solenoid valve 332 described above are well
known, a detailed description thereof is omitted.

[0090] As described above, when the first check valve
131 is fixedly disposed in the first housing 110, and the
high-pressure switch 132, the high-pressure sensor 133,
and the first solenoid valve 134 are fixedly connected to
the communication parts 113-115 of the first housing 110,
the modularized first block 100 vibrates in one body.
[0091] In addition, when the second check valve 231
and the filter 232 are fixedly disposed in the second hous-
ing 210, and the subcooler 233, the sub-expansion valve
234, the second solenoid valve 235, the third solenoid
valve 236, and the external expansion valve 237 are fix-
edly connected to the communication parts 213a-217b
ofthe second housing 210, the modularized second block
200 vibrates in one body.

[0092] In addition, when the low-pressure sensor 331
and the fourth solenoid valve 332 are fixedly connected
to the communication parts 313, 314 of the third housing
310, the modularized third block 300 vibratesin one body.
[0093] Accordingly, the control parts 130, 230, and
330, which individually vibrate by receiving the vibration
of the compressor 10, are modularized respectively, so

10

15

20

25

30

35

40

45

50

55

that the number of secondary vibration sources (as de-
scribed above, the compressor 10 is a primary vibration
source) can be noticeably reduced and thus the vibration
of the entire outdoor unit can be reduced. In addition, a
resonance phenomenon and breakage of a pipe caused
by the parts having their respective natural frequencies
can be prevented. Also, pipes for connecting the parts
can be omitted and thus an inner space of the indoor unit
can be guaranteed.

[0094] In addition, although the parts are modularized
by dividing the air conditioner into the three blocks in the
present exemplary embodiment, the parts may be mod-
ularized by dividing the air conditioner into two or less
blocks or four or more blocks. In the present exemplary
embodiment, considering the pressure and temperature
of the refrigerant passing through each part and each
pipe, the first block 100 is configured to allow the high-
pressure and high-temperature refrigerant, the second
block 200 is configured to allow the high-pressure and
room-temperature refrigerant, and the third block 300 is
configured to allow the low-pressure and low-tempera-
ture refrigerant. Therefore, the maximum number of parts
are modularized in the present exemplary embodiment.
[0095] In addition, when a plurality of compressors 10
are provided, the oil separator 20 is provided in plural
number. In this case, since the plurality of oil separators
20 and the accumulator 60 are containers of a large vol-
ume, the oil separators 20 and the accumulator 60 may
suffer from a heavier vibration. Therefore, the oil sepa-
rators 20 and the accumulator 60 may be fixed to each
other.

[0096] Accordingly, referring to FIGs. 1 and 9, in the
air conditioner 1 according to an exemplary embodiment,
the plurality of oil separators 20 and the accumulator 60,
which are of a container type, are fixed to each other.
Accordingly, the plurality of oil separators 20 and the ac-
cumulator 60 vibrate in one body. Accordingly, the pipe
connecting the plurality of oil separators 20 and the ac-
cumulator 60 can be prevented from being broken by a
resonance phenomenon which occurs when the plurality
of oil separators 20 and the accumulator 60 have the
same natural frequency. In addition, the pipe is not re-
quired to be elongated and configured complexly in order
to prevent breakage of the pipe caused by the resonance
phenomenon. Accordingly, a larger inner space of the
indoor unit can be guaranteed.

[0097] However, in this case, since the plurality of oil
separators 20 are in a high-temperature state and the
accumulator 60 is in a low-temperature state, there may
be a problem in mutual heat transmission between the
oil separators 20 and the accumulator 60. Therefore, re-
ferring to FIG. 9, a bracket 21 having a thin thickness
may be used to fix the plurality of oil separators 20 and
the accumulator 60 to each other. In this case, the plu-
rality of oil separators 20 and the accumulator 60 are
coupled to each other at a distance from each other and
thus the problem of the mutual heat transmission can be
solved.
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[0098] In addition, in order to prevent the heat trans-
mission problem between the plurality of oil separators
20 and the accumulator 60 more efficiently, an insulator
may be added between the plurality of oil separators 20
and the accumulator 60.

[0099] When the inner space of the indoor unit of the
air conditioner 1 is guaranteed as described above, the
whole size of the indoor unit can be reduced, and a com-
pressor having a high capacity can be used in the guar-
anteed space, so that cooling and heating efficiency can
be enhanced.

[0100] The foregoing exemplary embodiments and ad-
vantages are merely exemplary and are not to be con-
strued as limiting the present inventive concept. The ex-
emplary embodiments can be readily applied to other
types of apparatuses. Also, the description of the exem-
plary embodiments is intended to be illustrative, and not
to limit the scope of the claims, and many alternatives,
modifications, and variations will be apparent to those
skilled in the art while still falling within the scope of the
invention as defined by the claims.

Claims

1. An air conditioner having a compressor, an oil sep-
arator, a four-way valve, an outdoor heat exchanger,
an indoor heat exchanger, and an accumulator, and
the air conditioner is configured to cool or heat a
room by circulating a refrigerant, the air conditioner
comprising:

a first block which is disposed on a first channel
of the refrigerant between the oil separator and
the four-way valve, the first block being modular
and having a plurality of first control parts; and
a second block which is disposed on a second
channel of the refrigerant between the outdoor
heat exchanger and the indoor heat exchanger,
the second block being modular and having a
plurality of second control parts.

2. The air conditioner of claim 1, wherein the first block
comprises a first housing having a part of the plurality
of first control parts fixed outside the first housing,
and other parts of the plurality of first control parts
disposed inside the first housing.

3. The air conditioner of claim 2, wherein the first hous-
ing has a plurality of first communication parts pro-
truding outside the firsthousing to communicate with
the plurality of first control parts, and
wherein a part of the plurality of first control parts is
fixed to a part of the plurality of first communication
parts by welding.

4. The air conditioner of claim 1, 2 or 3, wherein the
plurality of first control parts comprise at least one
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10.

1.

12.

of a first check valve, a first solenoid valve, a high-
pressure switch, and a high-pressure sensor.

The air conditioner of any one of the preceding
claims, wherein the second block comprises a sec-
ond housing having a part of the plurality of second
control parts fixed outside the second housing, and
other parts of the plurality of second control parts
disposed inside the second housing.

The air conditioner of claim 5, wherein the second
housing has a plurality of second communication
parts protruding outside the second housing to com-
municate with the plurality of second control parts,
and

wherein a part of the plurality of second control parts
is fixed to a part of the plurality of second communi-
cation parts by welding.

The air conditioner of any one of the preceding
claims, wherein the plurality of second control parts
comprise at least one of a second check valve, a
filter, a subcooler, a sub-expansion valve, a second
solenoid valve, a third solenoid valve, and an outdoor
expansion valve.

The air conditioner of any one of the preceding
claims, further comprising a third block which is dis-
posed on a channel of the refrigerant between the
accumulator and the compressor, the third block be-
ing modular and having a plurality of third control
parts.

The air conditioner of claim 8, wherein the third block
comprises a third housing having the plurality of third
control parts fixed outside the third housing.

The air conditioner of claim 9, wherein the third hous-
ing has a plurality of third communication parts pro-
truding outside the third housing to communicate
with the plurality of third control parts, and

wherein the plurality of third control parts are fixed
to the plurality of third communication parts by weld-

ing.

The air conditioner of claim 8, 9 or 10, wherein the
plurality of third control parts comprise at least one
of alow-pressure sensor and a fourth solenoid valve.

The air conditioner of any one of the preceding
claims, wherein plural compressors including the
compressor are provided,

wherein plural oil separators including the oil sepa-
rator are provided to correspond with the plural com-
pressors, and

wherein the oil separators and the accumulator are
fixed to each other and move in one body.



13.

14.

15.

15 EP 3 015 792 A1

The air conditioner of claim 12, wherein the oil sep-
arator is fixed to the accumulator by a bracket to be
at a distance from the accumulator.

The air conditioner of any one of the preceding
claims, wherein arefrigerant passing through the first
bock has a higher temperature than that of a refrig-
erant passing through the second block.

The air conditioner of any one of claims 8 to 14,
wherein a refrigerant passing through the first block
has a higher temperature than that of a refrigerant
passing through the second block, and the refriger-
ant passing through the second block has a higher
temperature than that of a refrigerant passing
through the third block.
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FIG. 5
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FIG. 9
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